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Nonprogressive, histologically mild membranous glomerulone.
phritis appearing in all evolutonary phases as histologically
"early" membranous gtomerulonephritis. Seven adult patients
with idiopathic nephrotic syndrome and with a glomerular histol-
ogy considered normal but with ultrastructurally provable mem-
branous glomerulonephritis (MON) were studied. The glomeru-
lar lesions were found to represent all ultrastructural evolution-
ary phases (A, B, and C) of MGN. In patients with serial
biopsies, the membranous lesion seemed to have passed through
all of its evolutionary phases towards healing (C) without devel-
oping spikes or thickening of the glomerular basement membrane
((iBM), i.e., the traditional light microscopic characteristics of
MON. This evolution was associated with a benign clinical
course. The membranous lesions were associated with a vacu-
olization visible in obliquely or tangentially cut segments of the
GBM in silver-stained paraffin sections. This alteration seemed
to be created by irregularities of the argyrophilic lamina densa of
the GBM and not by subepithelial deposits, as suggested pre-
viously. All seven patients had a remission of the nephrotic syn-
drome which appeared to be spontaneous and not drug-induced.
The amount of proteinuria correlated with the ultrastructural
phase of MON and with the intensity of immunofluorescent
staining. In one patient, the latter became negative.
Glomérulonéphrite membraneuse non progressive, histologi.
quement modérée apparaissant comme une glomerulonephrite
membraneuse précoce a tons les stades évolutifs. Sept malades
adultes atteints de syndrome néphrotique idiopathique dont
l'histologie glomerulaire était considérée comme normale, mais
pour lesquels l'ultrastructure prouvait une MON, ont été étu-
dies. Les lesions glomerulaires ont montrC toutes les étapes é-
volutives ultrastructurales (A, B, et C) de Ia MON. Chez les mal-
ades pour Iesquels des biopsies itératives ont etC réalisées, les
lesions ont paru Ctre passées par toutes les etapes évolutives
jusqu'à Ia guCrison (C) sans qu'apparaissent les "spikes" ou
l'épaississement de Ia membrane basale (GBM), c'est-à-dire les
caractéristiques habinielles de Ia MGN en microscopic photo-
nique. Cette evolution a Cté parallèle a des signes cliniques mm-
eurs. Les lesions menibraneuses ont été associées a une vacu-
olisation, visible sur les coupes obliques ou tangentielles de seg-
ments de GBM imprégnées par l'argent et inclucs dans Ia
paraffine. Cette modification semble Ctre créée par los irrCgula-
rites de Ia lamina densa argyrophile de GBM et non par les dé-
pots sous-endothéliaux comme il a Cté antCrieurement suggéré.
Les sept malades ont eu une remission du syndrome néphrotique
qui a semblC spontanee et non pas obtenue par un traitement. Le
debit de protéinurie était correlé avec l'étape ultrastructurale de
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MON et l'intensitC des dCpôts immunofluorescents. Ces derniers
ont disparu ultérieurement chez ces malades.
It has been customary for some years to classify
idiopathic membranous glomerulonephritis (MGN)
according to renal biopsy findings [1—10]. The three
or four morphologic stages distinguished by this
classification seem to be defined in a combined light
and electron microscopic sense. Thus, only stage I
MGN may show normal glomeruli by light micros-
copy, the later stages being characterized light mi-
croscopically by spiky projections (stage II) or an
irregular or chainlike thickening (stages III and IV)
of the glomerular capillary basement membrane
(GBM) [1—3, 5—8, 10]. These stages are generally
considered to reflect the temporal evolution of the
glomerular membranous lesion, i.e., stage I is
thought to represent the earliest evolutionary phase
of MGN and to evolve subsequently into the later
stages.
This classification has one shortcoming, how-
ever, which may give an incomplete or incorrect
picture of the evolution of MGN. When stage I (nor-
mal glomeruli) is equated with early MGN, the
classification does not seem to include the possi-
bility that other evolutionary phases of MGN may
also show a normal GBM in light microscopy, or
that the membranous lesion may never reach a
stage of development visible in light microscopy.
Thus, in practice, when only light and immuno-
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fluorescence microscopic investigations are gener-
ally used, renal biopsy specimens with light micro-
scopically normal glomeruli but with immuno-
fluorescent evidence of MGN will, according to this
classification, be classified as stage I, or early MGN
[5, 7, 10, 11].
In this communication we wish to show that
idiopathic MGN may pass through all its evolution-
ary phases towards healing, as seen in electron mi-
croscopy, without developing spikes or thickening
of the GBM detectable in light microscopy. In other
words, glomeruli which look normal light micro-
scopically may denote all evolutionary phases of
MGN and not only the early phase. In addition, we
wish to demonstrate that a vacuolated appearance,
in silver-stained paraffin sections, of tangentially
cut portions of an otherwise normal GBM should
not, as hitherto [5, 8], be taken as evidence of an
early membranous lesion. This alteration seems to
be created by irregularities of the lamina densa of
the GBM, which are most abundant in the later
phases of MGN.
Methods
In 1974 and 1975, 7 of 16 adult patients with pres-
ent or past idiopathic nephrotic syndrome and stud-
ied by renal biopsy, showed a normal glomerular
finding on the routine light microscopic investigation
but alterations typical of membranous glomerulone-
phritis (MGN) on electron microscopic investiga-
tion. (The remaining 9 patients were, on the basis of
the electron microscopic study, considered to be
suffering from minimal change glomerulonephritis
and were excluded from the study.) The nephrotic
syndrome was defined as consisting of edema, pro-
teinuria (> 3.0 g/24 hr) and hypoalbuminemia (< 25
glliter). A total of 18 biopsies from these 7 patients
were available for light microscopic study. The ma-
terial thus included biospies taken both before and
during the period 1974-1975. Twelve of these
biopsies (containing two or more glomeruli) were
studied by electron microscopy, and 13 were stud-
ied by immunofluorescence microscopy. In this ret-
rospective series, a number of repeat biopsies were
performed on patients with normal urine and renal
function. This was done, according to our policy, to
relate the clinical status to the morphologic find-
ings. All biopsies were performed with the consent
of the patients.
For light microscopic study, the biopsies were
fixed in 1.5% cacodylate-buffered glutaraldehyde
(0.2 M; pH, 7.4) and embedded in paraffin. Sections
2 to 3 p. in thickness were stained with hematoxylin
and eosin (H&E), peridoc acid-Schiff (PAS), peri-
odic acid-silver methenamine (PASM), and Mas-
son's trichrome. For the electron microscopic
study, a small portion of the biospy was postfixed in
1% s-collidine-buffered osmium tetroxide and em-
bedded in Epon 812, as described previously [12].
Ultrathin sections were stained with uranyl acetate
and lead citrate. Two to five glomeruli from each
biopsy were studied electron microscopically. In
some cases, PASM-stained paraffin sections were
reembedded in Epon and then subsectioned for
electron microscopy. For examination by immuno-
fluorescence microscopy, cryostat sections were
stained for IgG, 1gM, IgA, complement C3, and fi-
brin, as described previously [13].
Results
Table 1 summarizes all findings.
Light microscopy
This confirmed a normal finding (NF) (Fig. 1) in
16 out of 18 biopsies from all seven patients. NF
denotes that the glomeruli looked normal or at most
showed either a disputable segmental thickening of
the capillary wall in H&E-stained sections or a
questionable segmental broadening of the mesangi-
urn, or both. No spikes or thickening of the GBM
were detected in the PASM stain. In three biopsies
from three patients (3/I, 4/!, 6/lI), there was a slight
capillary wall thickening in the H&E stain but no
spikes nor any thickening of the GBM.
Two biopsies from two patients (5/Il, 6/Ill)
showed occasional segmental foci of glomerular
sclerosis and hyalinosis, i.e., alterations which have
been described previously in MGN [14].
In two biopsies from one patient (4/Il, 4/Ill), light
microscopy showed changes typical of rnem-
branous glomerulonephritis (MGN). MGN was in
H&E-stained sections characterized by a diffuse
thickening of the capillary wall, and in PASM-
stained sections by diffuse spikes of the GBM.
Close scrutiny of the sections stained with PASM
showed, in all biopsies from all patients, that
obliquely or tangentially cut segments of the GBM
had a vacuolated or stippled appearance (Figs. 2
and 3), a change often visible with the dry high-
power lens (X40). The vacuolated pattern varied
from finely dispersed to coarse mosaic-like.
Electron microscopy
All 12 biopsies showed either multiple sub-
epithelial electron-dense deposits or multiple intra-
membranous lucent irregularities of the GBM, con-
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Table!. Summary of clinical and morphologic findings
Fig. 1. Phase C membranous glomerulonephritis (biopsy 2/11).
The glomerulus appears normal at this magnification, with the
exception of a barely visible vacuolization of the capillary base-
ment membrane (PASM stain; magnification x380).
Fig. 2. Higher magnification of the boxed area shown in Fig. I.
Tangentially and obliquely cut portions of the basement mem-
brane are diffusely vacuolated (hollow arrows); perpendicularly
cut portions are normal without thickening or spikes (solid ar-
row) (PASM stain; magnification x 1,700).
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micros-
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Total
time
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Urinary
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at last
Patient Age/ nephrotic Date and no. after protein Glom. Vacuol. phase of fluores- Treat- follow-up follow-up
no. sex syndrome ofbiopsy onset g/24hr morph. ofGBM MGN cence' mente yr g/24hr
1 57/M Mar, 1975 Apr, 1975 I 1 mo 2.4 NF + A ++ — 1 —
2 27/F Oct, 1972 Jan, 1973 I
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3 mo
1.3 yr
—
—
NF +
NF +
B
C
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B
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Co,Cy 1.5 —
4 32/F
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Abbreviations are: NF, normal finding; MGN, membranous glomerulonephritis.
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Fig. 3. Phase C membranous glomerulonephrilis (biopsy 7/111) Light micrograph showing diffuse vacuolization (hollow arrows) of the
basement membrane, which otherwise appears normal (solid arrows) (PASM stain; magnification x2,lOO).
sidered to represent various evolutionary phases of
MGN. The membranous lesions were divided into
three phases (see Fig. 9).
Phase A (One biopsy, Fig. 4). The majority of
the subepithelial deposits were located on an intact
GBM, while some (30 to 40%) of the deposits slight-
ly indented the lamina densa of the GBM and/or
were surrounded by small projections of lamina
densa-like material.
Phase B (Four biopsies, Fig. 5). Deposits were
subepithelial as in phase A, i.e., in contact with the
plasma membrane of the epithelial cells. The ex-
ternal surface of the GBM, however, was no longer
smooth; either short or tall projections (in reality
Fig. 4. Phase A membranous glomerulonephri(is (biopsy I/I). Most subepithelial deposits (D) lie on an intact capillary basement mem-
brane (GMB). EP is epithelial cell (magnification x26,000).
.t— ..fl.
—•
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Fig. 5. Phase B membranous glomerulonephritis (biopsy 2/1).
projections (arrows) (magnification x 36,000).
probably ringlike protrusions) extended from the
lamina densa close to deposits, or else the deposits
had visibly indented this layer. In some glomeruli,
segments of the GBM showed multiple projections
but no interposed deposits. This pattern, believed
to have resulted from the complete resorption of de-
posits, was considered a variant of phase B.
Phase C (Seven biopsies, Fig. 6 and 7). Elec-
tron-lucent areas or, less often, electron-dense de-
posits, were present within the GBM, i.e., intra-
membranously, completely separated from the epi-
thelial cells by a layer of lamina densa-like material
of variable thickness. The lucent areas varied in ap-
pearance from large well-defined rounded spaces to
small elongated patches and strands. The lucent
areas often contained accumulations of coarse elec-
tron-dense granules and occasionally ringlike
structures, as well as membranoid structures with
striations of regular periodicity.
Whereas lesions of neighboring phases often oc-
curred within the same glomerulus or the same
biopsy, phase A and phase C lesions did not.
Biopsies that contained lesions of two phases (e.g.,
biopsy 1/I) were classified according to the more
common lesion. The thickness of the GBM rarely
exceeded 7000 A even in places with large projec-
tions and intramembranous lucent areas. We did not
systematically measure the thickness of this layer.
In six biopsies, the foot processes of epithelial
cells were lost ("fused") segmentally, this altera-
tion usually being confined to areas lying immedi-
ately over deposits (Fig. 4). Intramembranous lu-
Deposits (D) indent the basement membrane and are surrounded by
cent areas (phase C lesions) were as a rule covered
by intact foot processes (Fig. 7).
Immunofluorescence
Twelve biopsies showed diffuse granular deposits
along the capillary wall. In one case (3/Il), these de-
posits contained only IgG; and in the remaining ca-
ses, both IgG and C3. One of these biopsies (6/Ill)
also showed mesangial deposits of 1gM. One biopsy
(4/IV) did not stain with any antiserum. In serial
biopsies, the intensity of immunofluorescent stain-
ing clearly tended to diminish, and this diminution
seemed to parallel both ultrastructural and clinical
healing.
Clinicalfindings
Four of the patients were women. In one of them
(no. 2), the nephrotic syndrome presented during
pregnancy, which then had to be terminated. When
the patient again became pregnant during the fol-
low-up, she suffered a relapse. Another two women
(nos. 4 and 7) had had heavy proteinuria during
their pregnancies, but the nephrotic syndrome had
not been diagnosed. In one patient (no. 3), the neph-
rotic syndrome presented after an upper respiratory
infection, and another (no. 6) had a relapse after
such an episode.
The duration of the follow-up after presentation
of the nephrotic syndrome varied from 1 to 7 yr. At
the time of their first biopsy, all patients had normal
serum creatinine concentrations (< 1.2 mg/l00 ml),
and their creatinine clearance exceeded 80 mllmin.
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Fig. 6. Phase Cmembranous glomerulonephritis (same biopsy as shown in Figs. I and 2). The basement membrane is slightly irregularly
thickened due to multiple small intramembranous lucent areas (arrows). BC is Bowman's capsule (magnification x 14,500).
In no patient did renal function deteriorate during
the follow-up. Blood pressure was normal (< 140/90
mm Hg) in all patients and remained so during the
follow-up. Their serum complement levels (C3 and
C4), antistreptolysin titer, and results on the Clq-
precipitation test were also normal. No patient had
antinuclear antibodies.
All patients except no. 1 were treated with corti-
costeroids. They received 60 mg of methyl-
prednisolone daily for 4 to 6 weeks, after which the
dose was tapered to 4 to 8 mg daily and was contin-
ued for various lengths of time. Relapses (urinary
protein > 2.5 g/day) were treated in the same way
as the initial phase. Three patients were also given
100 mg of cyclophosphamide daily throughout their
treatment with corticosteroids.
All patients had complete remissions (protein-
free urine). This occurred in patient no. 1, who re-
ceived no corticosteroids, within 4 months, and in
the others, from 3 to 40 months after the start of
therapy.
Relapses occurred in two of the patients. Patient
no. 2, who remitted within 3 months after starting
treatment with corticosteroids, had a relapse during
pregnancy 2 yr later. in patient no. 6, whose pro-
teinuria disappeared 40 months after onset, mild
transient proteinuria (0.9 g/day) developed during a
respiratory infection 3 months after this remission.
The amount of proteinuria correlated with the ul-
trastructural appearance of the membranous le-
sions. The highest values of proteinuria were re-
corded during the earliest months of the disease,
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Fig. 7. Phase C membranous glomerulonephritis (same biopsy as shown in Fig. 3). Multiple lucent areas (arrows) are present within the
endothelial part of the basement membrane, giving it a scalloped appearance. This alteration may represent the last visible phase of
resolving MGN (magnification x27,000).
but, unfortunately, most biopsy specimens obtained
during this phase lacked a portion processed for
electron microscopic study. The one biopsy (1/I)
with phase A MGN was taken from a patient with a
proteinuria of 2.4 g/day. Phase B MGN (four
biopsies) was associated with a mean proteinuria of
0.6 glday; and phase C MGN (seven biopsies), with
0.4 glday. Two biopsy specimens with phase B
MGN and four biopsies with phase C MGN were
not associated with proteinuria.
Discussion
The present classification of MGN emphasizes
that only the early stage (stage I) of the disease,
characterized by subepithelial deposits and rare
minute spikes, is often undetectable by light micros-
copy alone [1—3, 5—8, 10]. This implies that the alter-
ations in MGN eventually become visible under the
light microscope: stage II lesions are by definition
readily detectable by light microscopy [1—3, 5—8,
10]. This classification is obviously not applicable to
our cases of mild MGN. Our cases represent ultra-
structurally both "fully developed" (phase B) and
"advanced" or "late" (phase C) phases of MGN,
but they lack light microscopically-visible spikes
and thickening of the GBM. In one patient (no. 4),
such spikes and thickening of the GBM were pres-
ent in the second and third biopsies but had re-
gressed completely in the final fourth biopsy. Occa-
sional similar cases have also been described pre-
viously, in which glomerular histology has returned
to normal, parallel with regression of ultrastructural
changes and clinical recovery [2, 15—17]. As the se-
rial biopsies show, however, in many of our pa-
tients the disease seems to have run its whole evolu-
tionary course on a submicroscopic" level. Such
Fig. 8. Phase B membranous glomerulonephritis. Electron micrograph of an unstained ultrathin section that had been cut from a 3-
thick PASM-stained paraffin section reembedded in Epon. Silver grains are visible throughout the basement membrane (GBM) but not in
epithelial or endothelial cytoplasm. Broad projections (arrowheads) alternate with silver-free areas (D) which apparently represent
deposits (magnification X29,000).
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an evolution has not been described previously in
idiopathic MGN.
The implications of these findings seem to be as
follows: a) only morphologically fairly severe cases
of MGN can—irrespective of their evolutionary
phase—be detected by light microscopy (with the
use of conventional criteria); b) cases classified
from light microscopic study alone as stage I MGN
might in fact represent various evolutionary phases
of the disease; and c) a distinction should probably
be made between the ultrastructural evolution and
the histologic progression (thickening of the GBM)
of the membranous lesion (see Fig. 9).
During the period 1974—1975, a total of 23 patients
with classical, light microscopically detectable
MGN were studied in our laboratory, which means
that the patients with histologically mild MGN con-
stituted about one fourth of all our patients with
MGN. This figure, however, certainly does not give
a true picture of the relative frequency of histologi-
cally mild MGN, because we included in our series
only those patients who had a nephrotic syndrome
and from whom a representative piece of renal tis-
sue had been embedded for electron microscopic
study. It can be assumed that many patients with
histologically mild MGN, like patients with classi-
cal MGN [7], suffer from only slight or moderate
proteinuria and never develop a nephrotic syn-
drome.
We have, in contrast to previous investigators,
made a distinction between lesions consisting main-
ly or solely of subepithelial deposits (phase A) and
those also showing projections, however small, of
the GBM (phase B). Lesions we classify as phase B
have evidently in previous classifications been in-
cluded in stage I, provided they have appeared min-
imal in light microscopy (see Fig. 9). Our distinction
between these two phases seems justified (see also
vacuolization of the GBM). The present results, as
well as previous observations on gold-induced
MGN [12, 18], show that phase A is of relatively
short duration, No biopsy specimen obtained later
than 1 month (5 months in gold-induced MGN) after
the onset of the nephrotic syndrome was classified
as phase A. Phase B lesions were present in biop-
sies obtained from 3 months to 2 years and in phase
C lesions in biopsies obtained from 15 months to
5 years after onset. However, these time-spans nat-
urally only apply to our cases of histologically mild
MGN. Phase B may be longer [1, 2, 10] but then
seems to be associated with light microscopically
visible spikes of the GBM (stage II). Phase C Ic-
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Fig. 9. Schematic representation of various morphologic and clinicalfindings related to the evolution in membranous glomerulonephritis(MGN). Dotted arrow indicates presumptive evolution.
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sions, either with or without light microscopically
detectable thickening of the GBM, can probably
persist for decades. The minimum duration of phase
C lesions (complete ultrastructural healing, phase
D") is still not known. These differences in the du-
ration of the three phases, together with the method
by which we selected our biopsies, seem to explain
why our series contained many biopsies with phase
C MGN but only one biopsy with phase A MON.
It has long been known that the greatly thickened
GBM in stage III MON may appear vacuolated or
bubbly (moth-eaten) in silver-stained paraffin sec-
tions, especially where cut tangentially [1, 2, 171.
Gluck et a! [5], however, were the first to describe
the vacuolated (stippled) appearance of tangential
cuts of an otherwise normal OBM (in their stage I
MGN). Gluck et al assumed that the vacuolization
was "created by nonargyrophilic IgG deposits on
the subepithelial side of silver-stained basement
membrane." Row et al [81 made brief mention, in a
figure text, of the vacuolated ( bubbly") appear-
ance of the GBM in stage I MON, but they did not
comment further upon this alteration.
We observed a vacuolization of the GBM in all
our biopsies representing all ultrastructural evolu-
tionary phases of MON. Since the vacuolization al-
so occurred in biopsies that lacked subepithelial de-
posits (phase C), the explanation offered by Oluck
et al [5] for the origin of this vacuolated alteration
seems incomplete.
Our studies of silver-stained paraffin sections,
reembedded in Epon and then subsectioned for
electron microscopic study, show that the silver
stain penetrates into all of the lamina densa, includ-
ing projections, with the exception of those areas
occupied by dense and lucent deposits (Fig. 8).
Thus, the vacuolated alteration seems to be pro-
duced not by the deposits themselves but by those
irregularities of the lamina densa that develop sec-
ondarily to deposits. When the irregular lamina den-
sa is viewed in oblique or tangential cuts (en face),
its alternating thicker and thinner portions, caused
by projections and by partially or totally incorporat-
ed deposits, create a mottled or vacuolated appear-
ance. Consequently, it seems to us that many of the
cases which Oluck et al [5] and Row et al [8] classi-
fled as "stage I" MON, on the basis of light micro-
scopic examination alone, might in reality have rep-
resented, ultrastructurally, either fairly advanced or
resolving (phase C) phases of MON.
In keeping with our explanation, subepithelial de-
posits alone (without irregularities of the lamina
densa, phase A) would not be able to create a vacu-
olated pattern. The presence of a vacuolated GBM
in biopsy 1/I, which we classified as phase A MON,
is explained by the fact that 30 to 40% of the depos-
its in this biopsy were associated with irregularities
of the lamina densa (projections and/or indenta-
tions). In spite of these irregularities, the biopsy
was classified as phase A, because a majority of the
deposits were associated with a regular, normal
lamina densa. We observed, however, no vacu-
olization of the GBM in three biopsies with phase A
gold-induced MON (not included in this study) in
which projections were completely lacking. Nor
have we seen this alteration in biopsies obtained in
the initial phase of acute poststreptococcal glomer-
ulonephritis (AGN), when subepithelial deposits
are abundant [191. On the other hand, biopsies
taken in the resolving phase of AGN often show a
similar, although segmental, vacuolization of the
GBM, which is evidently caused by the electron-
lucent areas and identations of the GBM observable
in electron microscopy [191. After the completion of
this study, we observed three biopsies with phase A
idiopathic MON that lacked a vacuolization of the
OBM. Consequently, Fig. 9, which shows a normal,
nonvacuolated OBM in phase A, refers to early cas-
es of MON, not included in this study, in which all
and not only most of the deposits lie on an intact
OBM.
This study was not primarily designed to deter-
mine the specificity of the vacuolated alteration
with respect to MON and to other ultrastructural
lesions of the GBM. Aside from cases with resolv-
ing AGN [19], we have also seen this alteration in
resolving amyloidosis (Falck, Törnroth, and We-
gelius, to be published) and in one case diagnosed
as hereditary nephritis. Similar vacuoles (holes)
have been observed by others [20] in patients with
Wegener's granulomatosis. In theory, it can be as-
sumed that all conditions with multiple irregularities
of the lamina densa show a vacuolated appearance
of the GBM in light microscopy.
In all but one of the biopsies, the immuno-
fluorescent microscopic examination showed dif-
fuse granular deposits of IgG (and C3) along the
glomerular capillary walls. Hence, immunofluo-
rescence appears, as expected, to be about as sen-
sitive as electron microscopy for detecting such
cases of mild MON—with, however, the important
reservation that immunofluorescent staining may
become negative in the very late, resolving phase of
MON, when characteristic irregularities of the Ia-
mina densa are still demonstrable by electron mi-
croscopy (biopsy 4/TV in the present series, [2]).
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Immunofluorescence microscopy is not, of course,
suitable for assessing the phase of evolution of
MGN.
It seems important not only from a diagnostic but
also from a clinical point of view to distinguish be-
tween the ultrastructural appearance of the deposits
(electron density and location with respect to the
GBM) on the one hand, and the degree of thick-
ening of the GBM on the other. None of our pa-
tients with MGN had a reduced glomerular filtration
rate; the only clinical criterion of the severity of
their illness was the amount of proteinuria. Thus, it
appears that a reduction in the glomerular filtration
rate correlates with the degree of thickening of the
GBM rather than with ultrastructural characteristics
of deposits. Previous investigations support this
correlation. In the study by Ehrenreich and Churg
[1], 16 of 17 patients with raised concentrations of
blood urea nitrogen showed thickening of the GBM
(stage II or stage III MGN). Franklin, Jennings, and
Earle [21] described cases of MGN that progressed
to uremia while still in stage II, associated with very
tall projections, large deposits, and continuous,
heavy proteinuria. The amount of proteinuria, on
the other hand, appears to correlate more closely
with the ultrastructural appearance of the deposits.
A decrease in the electron density of deposits seems
to parallel a decrease or cessation of proteinuria,
even when the GBM is greatly thickened Iii, 21]. It
appears that the formation of a new layer of lamina
densa-like material on the epithelial side of the de-
posits (phase C) already signifies the start of func-
tional recovery.
All our patients had a complete remission of pro-
teinuria and the nephrotic syndrome. The disease
ran a benign course; no signs of deteriorating renal
function were observed.
In one of the patients, the remission was sponta-
neous; the role of corticosteroids and immuno-
suppressants in the rest is hard to evaluate. The im-
pression was that the remissions in patients on drug
therapy were late and did not therefore show any
apparent relation to the treatment, as is the case in
minimal change glomerulonephritis. From our re-
sults, it appears that complete clinical remission
usually occurs when the glomerular lesion has
passed through its ultrastructural evolutionary
phases. In some nephrotic patients, however, the
urine already becomes protein-free with a phase-B
lesion. Whether this might occur with a phase-A le-
sion remains unsettled. Our patient no. 1, with the
earliest biopsy, had a phase-A lesion one month af-
ter the onset of the nephrotic syndrome. Complete
clinical remission occurred only 3 months later,
when the lesion might have evolved further to phase
B or C.
Because the follow-up time for our patients is
rather short (mean, 3.5 yr), no definite conclusions
can be drawn about the long-term prognosis of this
mild form of MGN. The fact that deposits had
turned electron-lucent (in phase C) and immuno-
fluorescent staining had become less intense or neg-
ative in the last biopsy specimens from four pa-
tients who had a mean follow-up time of 4.7 yr,
seems to indicate that the primary immunologic
process in these patients had become arrested. The
possibility, however, still exists that this process
can later be reactivated and then lead to progressive
renal failure. When membranous lesions are in
phase A or phase B, the final outcome of the disease
still remains open. Consequently, the long-term
prognosis of three of our patients (nos. 1, 3, and 5)
without a documented phase-C lesion should be
considered with care.
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